The mechanisms involved in the peripheral stages of the writing process have received increasing attention over the last 10 years. A number of authors tackled the description of plausible, functional architectures of these processes (Ellis, 1982; Margolin, 1984; Goodman and Caramazza, 1986). Thus for instance Ellis (1988) proposed a model that distinguishes three main processing stages ( Figure I ): (1) The grapheme level, conceived as a buffer in which incoming information from the lexical route and from the phonological route is temporarily stored in the form of sequences of graphemes, (2) the allograph level containing spatially coded representations of letter shapes; at this level the adequate letter form must be selected and activated among several possible variants of the same grapheme (lower-vs upper-case, cursive vs script); and (3) the graphic motor pattern level containing allographspecific motor programs which determine "the direction, relative size, position, and order of strokes required to form an allograph" (Ellis, 1988, p. 103). Before real-time execution several parameters such as (absolute) size and scale have to be selected and the suitable muscular groups have to be activated.
The mechanisms involved in the peripheral stages of the writing process have received increasing attention over the last 10 years. A number of authors tackled the description of plausible, functional architectures of these processes (Ellis, 1982; Margolin, 1984; Goodman and Caramazza, 1986) . Thus for instance Ellis (1988) proposed a model that distinguishes three main processing stages ( Figure I ): (1) The grapheme level, conceived as a buffer in which incoming information from the lexical route and from the phonological route is temporarily stored in the form of sequences of graphemes, (2) the allograph level containing spatially coded representations of letter shapes; at this level the adequate letter form must be selected and activated among several possible variants of the same grapheme (lower-vs upper-case, cursive vs script); and (3) the graphic motor pattern level containing allographspecific motor programs which determine "the direction, relative size, position, and order of strokes required to form an allograph" (Ellis, 1988, p. 103) . Before real-time execution several parameters such as (absolute) size and scale have to be selected and the suitable muscular groups have to be activated. This model has been used to explain a variety of writing deficits reported in the literature. For example several patients displaying common features have been described as presenting a grapheme level impairment (Caramazza, Miceli, Villa et aI., 1987; Posterano, Zinelli and Mazzucchi, 1988; Hillis and Caramazza, 1989) . Their performance was characterized by qualitatively and quantitatively similar difficulties in producing written language whatever the output modality (spelling, writing, letter arranging, etc.) and the type of stimuli (words and nonwords). The letter shapes generated by these patients are usually quite well formed and errors correspond to letter substitutions, omissions, additions and transpositions. It should be noted however that these patients also differ from one another on several aspects, one of them being the distribution of errors within words. Deficits attributed to the allograph level have also been reported. Patterson and Wing (1989) described a patient with preserved spelling abilities who experienced important difficulties in writing. Interestingly his performance was somewhat better with upper-case letters than with lower-case letters. His behavior was also characterized by extremely long preparation times (the time needed to retrieve the correct allograph) while production times were approximately comparable to those observed in normal subjects. The authors argued that this deficit could be explained in terms of difficulties in accessing the appropriate allographic information. Given the dissociation observed between lower-and upper-case letters they also suggested that there were independent codes for the two cases. Another allograph level impairment dealing with letter cases has been reported by De Bastiani and Barry (1989) . Their patient's writing production was characterized among other things by letter case confusions within words (sUCh As thIS).
Finally some authors reported writing disorders which were attributed to a dysfunction of the graphic motor pattern level. In a few patients the impairment was interpreted as a deficit in accessing these representations. This deficit would essentially lead to the production
